Initial SO 2 -induced atmospheric corrosion of iron has been followed in-situ by three highly surface sensitive and complementary techniques, infrared reflection absorption spectroscopy (IRAS), quartz crystal microbalance (QCM) and atomic force microscopy (AFM). The resulting corrosion attack was local in nature and resembled socalled sulfate nests, frequently observed on steel naturally exposed outdoors. The conclusions drawn challenge the established model for formation and growth of sulfate nests: SO 2 alone is not a sufficient prerequisite for sulfate nest formation. Only when an oxidant such as NO 2 or O 3 is added to the corrosive atmosphere, sulfate nests can be detected. The conditions and formation of sulfate nests are discussed in view of all in-situ observations generated.
RESULTS AND CONCLUSIONS
Polished iron samples were exposed to humidified air with additions of SO 2 alone or in combination with either NO 2 or O 3 . The resulting atmospheric corrosion effects have been followed in-situ with IRAS, QCM and AFM, all with a surface sensitivity corresponding to less than a monolayer of corrosion products. The following conclusions could be drawn: Upon exposure to humidified air with 90% relative humidity, iron forms a gel-like film causing a mass increase that originates from physisorbed water, monitored by an IRAS absorbance band at 1100 cm -1 , and from a mixture of iron oxide and iron hydroxide.
When introducing 200 ppb SO 2 into the humidified air, no change in corrosion effects could be discerned by any of the techniques used. The result bears clear evidence that iron under present conditions is passive against SO 2 , a conclusion that contradicts the established model for formation of sulfate nests [1] [2] [3] . Only when oxidants, such as NO 2 or O 3 , are introduced into the SO 2 -containing humidified air, localized corrosion attacks can be detected, similar to what previously has been reported and described as sulfate nests. This corrosion form is autocatalytic and observed together with a rapidly increasing corrosion rate. The effect is caused by dissolved Fe 2+ ions, which promote the catalytic conversion of SO 2 to sulfate, which increases sulfateinduced dissolution of iron, which creates more Fe 2+ ions etc. The sulfate nests seem to spread laterally through enhanced deposition of SO 2 at cathodic sites, due to high pH, which lowers the pH and creates new anodic sites, which creates new cathodic sites, etc.
When NaCl is deposited on iron, filiform corrosion occurs upon exposure to humidified air. Introduction of SO 2 restrains the corrosion rate, whereas SO 2 + NO 2 has an accelerating effect. In this case local pits are formed, without any scale covering the pits, at some distance from the filiform corrosion features. The absence of a scale over the pits suggests a corrosion attack that is different in nature from sulfate nests, which are assumed to operate through the presence of a semi-permeable membrane covering the pits.
